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Te all whom is may concern: . 

Be it known that I, Ticuas ALva Epmon, 
of Menlo Park, in the State of New Jersey, 
United States of Americn, have invented! an 

g Improvement in Electric Lamps, and in the 
method of mannfactaring the same, (Case No. 
186,) of which the following is a specification. 
The object of this invention is to produce 
electric lamps giving lizht by incandescence, 
10 which lamps shall have high realstance, 90 an 
to allow of the practical subdivision of the 
. Aectric light. 
The invention consists in a light-giving body 
_ @fcarhon wire or abeets ooiled or arranged in 
tg such s manner as to offer great resistance to 
the passage of the electric ccrrent, and at the 
same time present but s slight surface from 
which radiation can-take place. 
invention further consiats in 
arner of great resistance in a nearly- 
aor vacuum, to prevent oxidation and in- 
ury-to the conductor by the atmosphere. The 
earrent is conducted into the vacaum-balb 
- through platina wires sealed into the glans. 
28 ee iavention farther consiatain the method 


20 such 


. 


dimensions and good conductors, and a gines 
globe cannot be kept tight at the place where 
the wires pass in and are cemented; hence the 55 
earbon is consamed, because there must be al- 
most s perfect vacuum to reader the carbon 
stable, especially when such carbon isemall ja 
mass aod bigh in electrical resistance. 

The use of a gas in the receiver at. the at- 60 
mospheric pressure, although not attacking 
the carbon, serves to destrcy it in tima by “‘air- 
washing,’’ or the attrition produced by the 
rapid of the air over the alightly-co- 
herent highly-heated anrface of the carbon. I 65 
have reversed thin practice. I have discovered 
that even a cotton thread properly carbonized 
and placed in a sealed giass bulb exhausted to 
one-millionth of an atmosphere offers (rom one 
hundred to five bandred ohms resistanve tothe 70 
passage of the current, and that it isabsolutely 
stable at very high temperatures; that if the 
thread be coiled asa spiral and carbonized, 
or if any fibrous vegetable substance which - 
will leave a carbon residue after heating in & 75 
clesed chamber be bo coiled, aa moch as two 
thousand ohms resistance may be obtained 


manufacturing carbon conductors of high . without presenting a radiating-sarface greater 


80 as to be eaitable for giving light ; than three-sixteenths of an inch; that if such 
by ineandeacence, and in the manner of secur- | fibrous material be rabbed with plastic com- 


__ ing perfect contact between the metallic con- ; posed of Iamp-biack and tar, its resistance 
3° ductors or leading-wires and the carbon con- : may be made high or low, according to the 


ductor. 


Heretofere light by incandescence has been _ bon filamenta may be made by s combiraticn 
from rods of carbon of one to’ four | of tar and lamp-black, the latter being Lae 
resistance, placed in closed vessels, in | viously ignited in a closed cracible for seve 


_ odtained 
. ohms 


amonnt of lamp-black placed upon it; that car- 
85 


35 which the atmospheric air has been replaced | hours and afterward moistened and mnewee 
by gases thet do not combine chemically with | until it assames the consistency of thick p 


_ She carbon. The vensel holding the burner 
haa been composed of glass cemented to a me- 

_ tallicbase. The connection Letween the lead- 
48 fog wires and the carbon has deen ob!2ined by 


ty. Small pieces of this material may be 
rolled out in the form of wire as small as seven 
one-thonsandths of a ioch in diameter and 
over.s foct in length, and the same may be 


clamping the carbon to tha iretal. ‘Tb. load: | coed with « von-coudacting non-carbonizing 


iug-wires have always been 0 that their 
Yesistance shall be many times less than the 
burner, and, in genersi, the aitempts of pre- 

45 vious persons bave been to reduce the resistance 
Of thecardon red. The dissdvantagesof follow- 

fog this practice are, that a lamp baving Dus 

-, -006to four obs resistance cannot be workedin 
_, Great pambers in maltipie arc without the em- 
_ §& ployment of main conductors of enormous di- 
mensions; that, owing to the low resistance of 

the lamp, the leading-wires must be of large 


sob;<ance and wound on a bobbin, or as & Spi- 
ral, and the tar carbonized ins closed eral 
ber by subjecting it to high heat, the spira 
after carbonization retainiog its form. be 
‘SN these forme are fragile and cannot a 
clamped to the leading wires with eae 
force to insure good contact and prevent 2 
ing. I bave discovered that if platinam a 
are used and the plastic lamp-black aud 
raaterial be mole arouad it in the act of car- 
bonization there in an intimate nnion by com- 
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material be molded around it in the act of car- 
bonization there is an intimate union by com- 
bination and by pressure between the carbon 
ang platina, and nearly perfect contact is ob- 
tained without tho necessity of clamps; hence 
the burner and the leading-wires are conuect- 
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vacunm has been reached, is hermetically so 
sealed. 

With subatances which are not greatly dis- 
torted in carbonizing, they may be coated with 
@ non-conducting non-carbonizable substance, 
which allows one coil or taru of the carbon to 55 


ed to the carbon remly to be placed in the vac- | rest upon and be supported by the other. 


uum-bulb. 

When fibrous material is used the plastic 
lamp-black and tar are used to secure it to the 
platina before carbonizing. ; 

By using the carbon wire of such high re- 
sistance I am enabled to use fine platinam 
wires for leading-wires, as they will have a 
small resistance compared to the buruer, and 
hence will not heat and crack the sealed vac- 
uum-bulb. Platina can only be used, as its 
expansion is nearly the same as that of glass. 

By using « considerable length of carbon 
wire and coiling it the exterior, which is. only 
a small portion of its entire surface, will forin 
the principal radiating - surface; hence I am 
able to raise the specitic heat of the whole of 
the carbon, and thus prevent the rapid recep- 
tion and disappearance of the light, which on 
a plain wire is prejudicial, as it shows the 
least unsteatiness of the current by the flick- 
ering of the light; but if the carrent is steady 
the defect does not show. 

I have carbonized and used cotton and linen 
thread, wood splints, papers coiled in various 
ways, tlao lamp-black, plambago, and carbon 
in various forms, mixed with tar and kneaded 


go that the same may be rolled out into wirea 
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45 


of various lengths and diameters. Each wire, 
however, is to be uniform in size throughout. 

If the carbon thread is liable to be distorted 
during carbonization it is to be coiled between 
a helix of copper wire. The ends of the car- 
bon or filament are secured to the platina 
leading-wires by plastic carbonizable material, 
and the whole placed in the carboniziug-cham- 
ber. The copper, which has served to prevent 
distortion of the carbon thread, is afterward 
eaten away by nitric acid, and the spiral soaked 
in water, and then dried and placed on the 
glass holder, and a glass bulb blown over the 
whole, with a leadiug-tabe fur exhaustion by 
& mercury-pump. is tube, when a high 


In the drawings, Figare 1 shows the lamp 
sectionally. «isthe carbon spiral or thread. 
ce ¢ are the thickened ends of the spiral, formed 
of the plastic compound of lamp-black and tar. 60 
d @ are the platina wires. 4 & are the clamps, 
which serve to conuect the platina wires, ce- 
mented in the carbon, with the leading-wires 
2 x, sealed in the glass vacaum-bulb. ¢ ¢ are 
copper wires, connected jnat outside the bulb 65 
to the wires z 7. ® is the tube (shown by 
dotted lines) leading to the vacaum-pump, 
which, after exhaustion, is hermetically sealed 
aod the surplus removed. 

Fig. 2 represents the plastic material before 70 
being wound into a spiral. 

Fig. 3 shows the spiral after carbonization, 
ready to have a bulb blown over it. 

I claim as my inventiou— 

1. An electric lamp for giving light by in- 75 
caudescence, consisting of a filament of carbon 
of high resjstance, made as deecribed, and se- 
cared to metallic wires, as set forth. 

2. The combination of carbon filaments with 
@ receiver made entirely of glass and conduct- 80 
ors passing through the glass, and from which 
receiver the air is exhausted, for the purposes 
set forth. 

3. A carbon filament or strip coiled and 
connected to electric couductors so that only 85 
& portion of the surface of such carbon con- 
ductors shall be exposed for radiating light, 
as set forth. 

4. The method herein described of secaring 
the platina contact-wires to the carbon fila- 9°: 
ment and carbonizing of the whole in a closed 
chainber, substantially as set forth. 

Signed by me this ist day of November, 


A. D. 1879. 
THOMAS A. EDISON. 
Witnesses: 


8. L. GRIFFIN, 
JOHN F. RaNDOLPH. 
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Patent granted 
3, duted January 


It is found that the following certificate bes bean attached tol Ltt 
to Thomas A. Edison for improvament in “Rlectrie Lamps,” No. 223, 
27, 1880: oO 

DEPARTMENT OF TRE INTERIOR, 
UNITED STATES PATENT OFPIOR, 
Wasmmetor, D. 0, December 18, 1883, 

In complianeé with the request of the party in interest Letters Patent No. 223,898, 
granted January 27, 1880, to Thomas A. Edison, of Menlo Park, New Jersey, for an 
improvement in “ Blectric Lamps,” is hereby limited eo as te expire at the same time 
with the patent of the following-named, having the shortest time to ran, viz.: Britiahk 
patent, dated November 10, 1879, No. 4,57 ; Canedian potent dated November 17, 1879, 
No. 10,654; Belgian patent, dated November 29, 1879, No. 49,884; Italian patent, dated 
December 6, 1879, and French patent, dated January 20, 1880, No. 133,758. 

.._1t is hereby certified that the proper éntties and corrections have been made in the 
files and records of the Patent Office. 

This amendment is made that the United States patent may conform -to the provis- 
ions of section 4887 of the Revised Statutes. 


[8EAL.| BENJ. BUTTERWORTH, 
Commissioner of Patents. 
Approved: 
M. L. Josiyn, ° 
Acting Sooretgry of the Interior, 


Now, in compliance with the request of the parties in interest, ssid certificate is 
hereby canceled and proper entries and sorrections haye been mads in the flea and 
records of the Patent Office, 

In testimony whe-eef U have hi -annto set my hand and caused the ssal of the Patent 
Office to be affixed, this 15th day of March, 1893, 7 
W. Ez SIMONDS, 

Oomméssiondr of Patonte. 

Approved : \ 

(revs Bussry, ' 
Assistant Seoretary of the Interior. 


Order of Cancellation of Certificate of Correction of Letters Patent No. 223,898, 


DEPARTMENT OF THE DSTERIOR, 
UNITED STATES PATENT OFPIOL, 
Wasuineron, D. 0., Dessmber 18, 1883. 


In compliance with the request of the party in io Letters Patent No. 
granted Jaanasy 27, 1880, to Thomas A. Edison, of Bento er er Jara, Re ae 
improvement in “ Electric-Lampa,” is hereby limited 80 a8 to expire at the same tilde 
with the patent of. the following nam having the shortest time to run, vis: British 
Patent dated November 10, 1878, No. 4,5 6; Canadian Putant dated November Nid 

; atent 
1879; and French Patent dated January 2, 1880, No. 183,766; 

It is hereby certified that tho proper entries and corrections have bean made in the 
files and records of the Patent Oice, 

This amendment. *” ::.2:!> “uat iae United States Patent may conform to the provis- 
ions of Section 488% of the Revised Statutes. 

BENJ. BUTTERWORTHS, 


Comssissioner ionot of Patents, 
Approved: 

M. L. JOSLYR, 
Actiag Ssorstary of the Interior. 
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